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Related literature

Experimental
Crystal data Table 1 Selected geometric parameters (Å , ). Hydrogen-bond geometry (Å ,  ) . Data collection: RAPID-AUTO (Rigaku, 2004 ); cell refinement: RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: SHELXL97. Cyanide-bridged complexes have been investigated extensively over the past few years due to their excellent properties and potential applications, such as, high T c molecular-based magnets (Ferlay et al., 1995; Kosaka et al., 2009) , hydrogen storages (Reguera, Balmaseda & Krap et al., 2008; Reguera, Balmaseda & del Castillo et al., 2008) , negative thermal expansion materials Phillips et al., 2008) , and so on. Increasing studies have shown that the hydrothermal reaction is a versatile and useful technique to prepare cyanide-bridged complexes, though the majority of synthetic procedures of cyanide-based systems still follow conventional solution routes. Recently, Colacio (Colacio et al., 2003; Rodriguez et al., 2005; Colacio et al., 2005; Rodríguez-Diéguez et al., 2007) and others (Yu et al., 2003; He et al., 2005; Mao et al., 2005; Chen et al., 2006) here that, to the best of our knowledge, the title complex is the first example of a trinuclear cluster prepared by hydrothermal method in the cyanide-based system.
The asymmetric unit of the structure of the title complex is given in Fig. 1 . Selected bond lengths and angles are listed in by two C atoms of the other two cyanide groups. As in all other cyanide-bridged complexes, the M-C bond is much shorter than the M-N bond (Table 1) . Furthermore, the Co-C-N angles are closed to be linear with the angles spanning from 171° to 179°, which are comparable with those observed for the complexes obtained by hydrothermal methods (Colacio et al., 2003; He et al., 2005; Mao et al., 2005; Colacio et al., 2005) (Zhao et al., 2008; Overgaard et al., 2004; Brewer et al., 2007; Xie et al., 2007; Fernández-Armas et al., 2007; Paredes-García et al., 2006) complexes belonging to other systems.
The crystallized water molecules are hydrogen-bonded to each other and terminal cyanide groups. The probable hydrogen bonding interactions are given in Table 2 . In addition, weak face-to-face π-π interactions between the aromatic rings of adjacent phen ligands from neighboring trinuclear clusters also play important roles in the formation and stabilization of the three-dimensional supramolecular structure (Fig. 2) . The distance between two adjacent aromatic ring center is ca 3.63 Å.
The IR spectrum ( Thermogravimetric analysis (Fig. 4 ) is performed to study the thermal stability of the title complex, which shows the title complex loses four crystallized water molecules at above 333 K with a weight loss of 6.29% (Calc. 6.17%). The anhydrous phase loses no further mass up to about 573 K, above which thermal decomposition occurs.
All starting reagents were of analytical grade quality, obtained from commercial sources and used without further purific- 
Refinement
All non-H atoms were refined anisotropically. The C(H) atoms of the phen ligand were placed in calculated position (C-H = 0.95 Å) and refined using a riding model, with U iso (H) = 1.2U eq (C). The O(H) atoms of the water molecules were located in a difference Fourier map and refined as riding, with U iso (H) = 1.5U eq (O). O3 and O4 were both split into two positions (O3A and O3B, and O4A and O4B, respectively) with occupancy of 50% each.
Figures Fig. 1 . The asymmetric unit of the structure of the title complex showing 50% probability displacement ellipsoids. Water molecules have been omitted for clarity. 
